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COMMENTS OF ANDREW CORPORATION
Andrew Corporation ("Andrew"), by its undersigned counsel, hereby submits these
comments on the Commission’s Third Notice of Proposed Rulemaking ("Notice") and
Supplemental Tentative Decision!’ to establish Local Multipoint Distribution Service ("LMDS")

in the 27.5-29.5 GHz ("28 GHz") frequency band.

1. INTRODUCTION AND STATEMENT OF INTEREST
Andrew Corporation, founded in 1937. is a globally-recognized U.S. manufacturer of a

wide variety of high-quality telecommunications equipment to over 6,000 customers in the

= Third Notice of Proposed Rulemaking and Supplemental Tentative Decision, CC Docket
No. 92-297, PP-22 (released July 28. 1995)("Notice").
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United States and in various foreign countries. Andrew has been a pioneer in the area of
antenna designs, developing high-quality, innovative and cost-efficient designs to satisfy various
customer demands. As a member of the Commission’s 28 GHz Negotiated Rulemaking
Committee, Andrew is intimately familiar with the Commission’s desire to authorize both LMDS
and Fixed Satellite Service ("FSS") systems to operate in the 28 GHz frequency band, and to
accommodate feeder links for certain Mobile Satellite Service ("MSS") systems in the 28 GHz
band.?

Andrew sharess the Commission’s enthusiasm for the rapid dissemination of innovative
communications services such as LMDS. FSS and MSS. However, because Andrew is not
intimately familiar with the details of the various proposed satellite systems, it is not in a
position to assess the viability of the Commission’s band segmentation proposal. As an
innovator and designer of antennas. however. Andrew has designed an antenna product that will
reduce the levels of radiation and possibly facilitate sharing of the 28 GHz band by terrestrial
and satellite services. Accordingly, Andrew invites the Commission, LMDS proponents and
satellite proponents to examine the technical characteristics of the SHX-type conical horn
reflector antenna discussed in Exhibits 1 and 2. and assess whether the reduction in radiation
levels will enhance the technical feasibility of [LMDS. FSS and MSS systems peacefully

coexisting in the 28 GHz band.
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II. THE COMMISSION SHOULD ENCOURAGE ALL PARTIES TO THIS
PROCEEDING TO EVALUATE THE FEASIBILITY OF TERRESTRIAL AND
SATELLITE SERVICES SHARING THE 28 GHZ BAND IN LIGHT OF
ANDREW’S NEWLY DEVELOPED SHX 10 TYPE ANTENNA
As discussed in the Exhibits accompanying these comments, Andrew believes that by

constructing an antenna in the form of an absorbed line conical cornucopia, which is also known

as a conical horn reflector antenna, the wide-angle radiation from a prime-fed parabolic reflector
antenna and the associated electromagnetic interference ("EMI") it produces can be substantially
reduced.?  Consistent with this view, Andrew has been working on a prototype SHX-type
conical horn reflector antenna for the 28 GHz band

As demonstrated in Exhibit 1, the radiation pattern envelopes ("RPEs") produced by the

SHX-type antenna will emit substantially lower levels of radiation than any antenna currently

available for use by LMDS. FSS, or MSS service providers. Exhibit 1 compares the RPEs of

the SHX 10 type conical horn reflector antenna when scaled to a one inch aperture diameter at

28 GHz with the RPEs of the TST antenna mask and to a standard parabolic dish antenna.

Based on the early RPEs for the prototype antenna. Andrew believes that a complete set of RPE

measurements (both far and near field) will reveal extremely low levels of both far and near-field

EMI that would facilitate terrestrial and satellite uses of the 28 GHz band.

1. CONCLUSION
Andrew does not oppose or support the Commission’s proposed band segmentation plan.

Andrew believes that the SHX 10 type conical horn reflector antenna may provide EMI low

3 See Exhibit 2. Exhibit 2 contains a paper by Andrew’s Chief Scientist, describing the
superior RPE and low EMI characteristics of the SHX type antenna.
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enough to allow LMDS, FSS. and MSS services to share the 28 GHz band. Accordingly,

Andrew urges the Commission. LMDS proponents and satellite proponents to evaluate the

feasibility of terrestrial and satellite services sharing the 28 GHz in light of Andrew’s prototype

SHX-type antenna.

Dated: September 7. 1995

1439661

Respectfullv submitted,

ANDREW CORPORATION
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Margaret M. Charles

SWIDLER & BERLIN, CHARTERED
3000 K Street, N.W ., Suite 300
Washington, DC 20007-5116
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EXHIBIT 1

RPEs of TST Mask, Standard Parabolic Dish

And SHX Type Antenna at 28 GHz



DB DOWN

.0

20.0

NS NN T WA DN DA M O O

490.0

60.0

8@.0

106.0

DOBTST 12/1 794

)
i
[ s
- e
| N
S
e
i =
a Standand i
. . / i ﬁyp/ Pwﬂdﬁﬂu“ -
j /7 (b Tllasaiated ) t
T~ / b=t~ S
- e e — W, s P
/ I~ ©
- / \ -
- 7= - B
P A S
- - A -
_ 7 ~ L &
A _~-- SHX /tl ~~~_Le
]T ™NE - ©
, -3
] D | .
T T | S T T T T  E— T T T I T T E
g0.9 -60.¢ -30.9 3.9 30.0 60.8 90.8

OEGREES OFF AXIS

: +
vag.’_l_ RPEs  of  ANbrew AwnTEWAS Lo MPARED
WITH  TST Awrewwa  MASE

b Far- Feld

DB DOWN



288 Microwave Transmission

Radiation Pattern Envelope v

Antenna Type Number \(Z/X/OB ANDREW
/O Foot Antenna &./75 GHi Ao,z Polanred APt FR53

Sam 7 2 O0.5 . R GH P P
Gan 42,7 OB §. /75 G Gowd i LATE
for funher mformanan. ask tor Andrew Bubleun 1285 Radiatian Patten: Erwetopes tor T I
SHX T Super Performance An a i

X" Super High ofrna tennas. //th-/g%

ANDREW CORPORATION. 10500 W. 153rd St Ortand Park 1L US A 60462

°q|
1
t
it
¥
ﬂﬁi
t
%
2ol
3 olH
3 H
- :z
Z
: BN
* [
o
& %
§ b4
3 va
-]
o
i
>
z
-
>
- e -
- LL
2 E
&
= 11 1111
o 1 B
-
£
w
= pAnnuJL POLARIZED (VV)
-3 1t
11
1t
N CROSS POLARIZED (V!
X
9
t
1
100 1
[+ S 10 1520 40 60 a0 100 120 140 160

AZIMUTH+ -DEGREES FAQOM MAIN LOBE
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8.4 Characteristics of Microwave Equipment 287

FIGURE 8.7.  Hormn-reflector antennas, SI—&" super high performance antennas. (Photo coustesy
of Andrew Corporation, © 1982.) N
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EXHIBIT 2

Copy of EMC Paper on SHX Antenna.



On the Use of a Conical Cornucopia Antenna to
Reduce EMI

Charles M. Knop., Fellow, IEEE

Abstract—The wide-angle radiation from a prime-fed parsbolic re-
flector antenns and the associated EMI it produces caa be gready
reduced by constructing the aatenns lu the form of an absocber-lined
cosical cornucopia (CC). Typical messured extents of the reduction ln
wide-angie radiation are reported biere and exceed 40 dB relative to a
standard symmetrical prime-fed parabolic antenna of the same gain.

Masnuscript received July 19, 1989; revised August 9, 1990.
The author is with Andrew Corporation, Orland Park, IL 60462.
IEEE Log Number 9040736.



improved dish, and conical comucopia (CC) antennas (10-ft diameters, 6
GHz, 43 dBi gain).

I. INTRODUCTION

In a previous paper [1], it was shown how a mechanically
symmetrical parabolic ‘‘dish’’ having a simple feed and no shield,
hereafter referred to as a standard ‘‘dish’’ antenna, can have its
wide angle radiation (WAR) reduced by using a corrugated-type
feed hom, with its lower dish spillover, and by placing an
absorber-lined cylindrical shield on the dish periphery to absorb
much of the remaining spiliover. Thus, for example, the radiation
pattern envelope (RPE), which is approximately the envelope ob-
tained by connecting the sidelobe peaks (of either the E or of the A
plane, whichever is greater) of a standard parabolic “‘dish'" is
typified by that of Fig. 1. Using corrugations to improve the feed
and adding an absorber-lined shield (1], giving the “*dish’’ referved
to commercially as a UHX or UMX type, then resuits in an
improved WAR-RPE, as is also shown in Fig. 1.

II. THE ConcaL CORNUCOPIA

Around 1963, the conical cormucopia (CC), which is also known
as the conical horn reflector antenna, was analyzed/designed by
Hines et al. (2] for use as a low noise/broadband communication
satellite receiving antenna on Project Echo and Telstar. It is a
conical version of the pyramidal horn refiector (3], [4], the latter
having found extensive use in the terrestrial microwave radio-relay
Bell networks since about 1948. The geometry of a conventional CC
{2} is as shown in Fig. 2 (but without the absorber-lining) and
consists of a vertical-feed conical section illuminating a parabolic
reflector arranged to reflect this illumination horizontally. The an-
tenna is, then, a 90° parabolic-offset antenna with the conical feed
extending all the way up to the intersecting parabola. The formed-
intersecting cylindrical section is also metallically enclosed and is
typically internally lined with pyramidal absorber to ‘‘absorb’’ the
spillover energy of the conical horn. These so-formed enclosures
greatly reduce the WAR. However, since the field configuration in
the vertical conical section is essentially, a circular waveguide
TE,,-type mode propagating up the cone, its E-plane edge taper is
only 4 dB (contrasted with the Ff plane's infinite edge taper),
causing the wide-angle sidelobes of the E-plane radiation pattern to
be quite high relative to that in the A plane.

This problem was overcome around 1983 (5] by making the
conical section behave like a corrugated horn, as accomplished by
appropriately lining the inner walls of the metallic cone with a
smooth layer of absorber material, as is depicted in Fig. 2. The
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analytical details of this behavior are given in [5}-{7], and the
physical details of the lining construction/placement are given in [5]
and {6]. This lining causes the E-plane taper to approach that of the
H plane over a very wide continuous bandwidth (over 3:1) with
negligible ohmic loss.! This E-plane field tapering action is seca
from the measured E-plane power distributions of Fig. 3 over the
4-, 6-, and 11-GHz bands, which also show the negligible effect the
absorber lining has on the H-plane fields. These measurements
were made at the top of the 8, = 15.75 half-angle cone, at 2
DH = 85" diameter, for the subject D = 113" circular-projected
antenna aperture. Note in particular that the 4-dB edge-taper E-plane
distribution with no absorber lining becomes a highly tapered distri-
bution with the absorber lining present , as is shown in Fig. 3(b).
This lining then causes the antenna to produce an E-plane radiatios
pattern that is virtually identical to the f{-plane radiation pattern
with its low wide-angle sidelobes. The absorber lining has virtually
no effect on the A-plane radiation pattern. This then gives a CC
antenna having a body-of-revolution type pattern with an extremely
low WAR RPE, as is also shown in Fig. 1 (and designated there a5
an SHX type). The ohmic loss introduced by the absorber lining i
small (typically less than 0.5 dB) because of the highly tapered
fields at the conical wall.

1. Concrusions

It is seen by inspecting the measured RPE's of Fig. 1 (where al
antennas have about a 10-ft diameter and 43-dBi gain at 6 GHz and
typify the type of WAR-RPE improvement achievable if scaled to
other bands/sizes) that the CC's-RPE’s for angles from about 10
full half-power beamwidths (here 10°) and beyond, and most espe-
cially from about 30 full half-power beamwidths (here 30°) and
beyond, are vastly superior to those of either the standard of
improved (UHX/UMX) parabolic *‘dishes.'” Indeed, it is seen tha
the CC’s-RPE levels are about 95 dB down from on axis for angles
greater than about 90°. In other words, the CC's wide-angle RPE is
about 40 dB fower than that of a standard parabolic-dish antenna of
the same gain, as shown. These very low WAR levels then greatly
mitigate the EMI to adjacent microwave routes in terrestrial radio
relay applications. As such, absorber-lined CC's are now used
extensively in congested-city-entry areas in preference to pyramidsl
cornucopias.

"It is stressed that the behavior of the absorber lining in the conict
section is such that it tapers the transverse £-plane fields as they propags®
up the conc while having negligible effect on the transverse H-plane fields
[6]. This is achieved by the surface impedance that the absorber linin$
produces and not by an absorption phenomenon (as is the case for %
absorber-lined cylindrical shield used to **absort'” spillover energy). ;
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More recently, because of the significant EMI reduction achieved
by these low WAR levels, CC’s of the above types are now
gradually being incorporated into military radar /ECM /communica-
tion systems and are also being studied for possible use in high-power
microwave (HPM) systems to reduce/eliminate EMI and the
potential patricide problem. Special designs for many of these
applications can be made to occupy small volumes and to meet
various gain/bandwidth requirements.
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